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USE OF VALPROIC ACID ANALOG FOR 
THE TREATMENT AND PREVENTION OF 
M1CRAINE AND AFFECTIVE ILLNESS 

This application claims priority to U.S. provisional appli- 5 
cation Ser. No. 60/090,281, filed Juo. 22, 1998. 

FIELD OF THE INVENTION 

This invention relates to the valproic acid analog 2-n- 
propyl-4-hexynoic acid, and to its use for the treatment and 
prevention of migraine and affective illness. l~hc valproic 
acid analog of the present invention is believed to be an 
effective anti-migraine and anti-affective illoess drug with 
greatly reduced adverse effects including neurotoxicity and 
teratogenic potential compared to valproic acid. This inven- 
tion thus provides an improved method for treating and 
preventing migraine and affective illness. 

BACKGROUND OF THE INVENTION 

Migraine is defined as a periodically occurring vascular 
headache characterized by pain in the head (usually 
unilateral), nausea and vomiting, photophobia, 
phonophobia, vertigo and general weakness. Migraine is the 
most common type of vascular headache and affects as many 25 
as 15% of the world's population. Of the different types of 
migraines, classical migraine and common migraine arc the 
two most prevalent. The major difference between the two 
types of migraines is that classical migraines are preceded 
by the appearance of neurological symptoms before an yQ 
attack whereas common migraines are not preceded by such 
symptoms. Migraine is caused by intermittent brain dys- 
function. However, the precise pathophysiological mecha- 
nisms involved are not understood. The head pain is 
believed to involve blood vessel dilation and a reduction in ^ 
the brain's pain-relieving chemicals. 

Analgesics arc often used to treat infrequent and mild 
migraines. Analgesics reduce the pain of a migraine and in 
the case of aspirin also discourage clumping of blood 
platelets. However, for moderate to severe migraines, stron- 40 
ger medications such as ergotamine and valproic acid are 
necessary. Ergotamine tartrate is a vasoconstrictor which 
counteracts the painful dilation stage of the headache. When 
taken during the early stages of an attack, ergotamine tartrate 
helps to relieve the classic and common migraine symptoms. 45 
Valproic acid has been shown to be effective in both the 
treatment and prevention of migraine, however, its mecha- 
nism of anti-migraine action is unclear. It is believed that 
valproic acid increases brain gamma-aminobulyric acid 
(GABA) levels and in doing so may activate the GAJ3A 50 
receptor and suppresses migraine-related events. 

A relationship has been reported between migraine, affec- 
tive illness and epilepsy. Although the three disorders are 
distinct, they all are paroxysmal dysregulalions of the ner- 
vous system that partially overlap in their pharmacology. 55 
Some drugs, such as valproic acid, are effective in treating 
all three syndromes, suggesting the presence of shared 
underlying pathophysiology, while other drugs are effective 
for treating one syndrome. For example, lie la blockers which 
are effective against migraine are not useful for treating the 60 
other two syndromes and may even exasperate depression. 

The kindling model for complex-partial seizures is based 
on the progressive development of seizures combined with 
electroencephalographic (EEG) paroxysmal patterns 
induced by repeated initially subconvulsive electrical stimu- t>5 
lation of limbic structures, e.g. the basolateral nucleus of the 
amygdala. Once established, the phenomenon persists for 



months. Since the amygdala kindled seizures in animals 
share numerous characteristics with complex-partial sei- 
zures in humans, it is presently the best animal model of 
complex partial seizures (Goddard et al. 1969; Loscher and 
Schmidt 1988; Loscher 1993). One major advantage of 
using the amygdala kindling model is that both behavioral 
and EEG parameters of the partial and generalized seizures 
can be measured. Furthermore, the amygdala kindling model 
is reported to be appropriate for studying diseases such as 
migraine, affective illness and epilepsy which increase in 
severity overtime and in a manner which is related to the 
number of symptomatic episodes. 

Previously, the valproic acid analog 2-n-propyl-4- 
hexynoic acid was shown to be an improved antiepileptic 
compared to valproic acid by the subcutaneous penteirazole 
convulsion test (PTZ test). Experimental findings from 
various studies in which both the PTZ lest and the amygdala 
kindling lest were employed indicate that drugs that are 
effective against the PTZ induced seizures are not necessar- 
ily effective against amygadala kindled seizures and vice 
versa (Loscher, W., and Honack, Dagmar., Eur. ./. Pharma- 
col. (1993), 232:147-158; Johnson, D. et al., Epilepsy Res. 
(1991), 8:64-70). Therefore, not all anticonvulsant are effec- 
tive against amygdala kindled seizures. In other words, 
drugs that are antiepileplics are not necessarily effective in 
the treatment of migraine or affective illness. 

Recent publications suggest that the amygdala kindling 
model is appropriate for studying shared mechanisms under- 
lying the increase in severity over lime of symptomatic 
episodes in epilepsy, migraine and affective illness (R. Post 
and S. Silberstein, Neurology ( 1994), 44: S37-S47; R. Post 
and S. Weiss, Molecular Neurobiology (1996), 13:33-60). In 
amygdala kindling, intermittent electrical stimulation of the 
amygdala of the brain is first without effect, but eventually 
following repealed stimulation, results in increasing bio- 
chemical and physiological responses cumulating in a full- 
blown convulsion. Following continued triggering of 
seizures, seizures begin to emerge spontaneously. This pro- 
gression of symptom severity involves a long-lasting change 
in the property of the neuron. Experimental findings indicate 
that kindling induced in animals shares many features with 
human affective illness, migraine and epilepsy, such as 
progression from triggered to spontaneous, changes in 
behavior patterns during the seizure and responsiveness to 
certain anti-seizure drugs. Therefore, amygdala kindling 
may serve as a model to study the possible underlying 
mechanisms for the memory-like processes that may be 
involved in migraine, affective illness and epilepsy. 

U.S. Pat. No. 4,942,182 reports the stage dependent 
sensitivity to drug treatment of seizures induced by 
amygdala kindling. In this model, carbamazepine suppresses 
complete amygdala-kindled seizures in rats, but is ineffec- 
tive in preventing their development. Diazepam however, 
which is effective in inhibiting the earlier stages of seizure 
development is not effective during the late stages when 
seizures occur spontaneously. Phenytoin, another anticon- 
vulsant drug has activity opposite that of diazepam being an 
effective block of spontaneous seizures, but not seizures 
elicited during the early stages of kindling. 

The amygdala kindling model is also an important model 
to evaluate potentially useful drugs because it can provide 
information different from that of other seizure models. For 
example, whereas carbamazepine is an effective anti- 
convulsant in several seizure models including the amygdala 
kindling model, it is less e fleet ive on seizures induced by 
pentylenetetrazol and high dose picrotoxin. 

Valproic acid is an effective drug for the treatment and 
prevention of epilepsy, migraine and affective illness. 
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However, it has a short duration of action, and sutlers from 
serious side effects such as sedation, potentially fatal hepa- 
totoxicity and terlogen icily. There has been a considerable 
effort to discover analogs of valproic acid that are equally 
effective, but have a longer duration of activity and a greater 5 
margin of safety. One study has demonstrated that the 
valproic acid analog 2-n-propyl-4-hexynoic acid is an effec- 
tive antiepileptic with a longer duration of activity and 
greatly reduced sedative and teratogenic effects compared to 
valproic acid (Nau el al, U.S. application Ser. No. 08/344, 10 
810, which is hereby incorporated in its entirety by 
reference). The compound 2-n-propyl-4-hcxynoic acid is 
therefore an improved antiepileptic. However, since the 
compound was only examined in the subcutaneous pentet- 
razole convulsion test (PTZ test) which is designed to 15 
evaluate the effectiveness of drugs against epilepsy, the 
effectiveness of the compound for the treatment of migraine 
or affective illness is not known. 

SUMMARY OF THE INVENTION 20 

This invention relates to the compound 2-n-propyl-4- 
hexynoic acid, pharmaceutical compositions containing this 
compound, and their use to treat and/or prevent migraine and 
affective illness. The compound for use in this invention is 
believed to be effective in the treatment and prevention of 25 
migraine and affective illness, and exhibits greatly reduced 
adverse effects and longer duration of activity, when com- 
pared to valproic acid. 

One object of this invention is to provide a method for 
treating and/or preventing migraine and affective illness 30 
(including unipolar, bipolar illness and acute mania) due to 
a variety of causes, by administering to an individual in need 
of such treatment a therapeutically or propnylaelically .effec- 
tive amount of 2-n-propyl-4-hexynoic acid. ^ 

Another object of ibis invention is to provide pharmaceu- 
tical compositions for the treatment and/or prevention of 
migraine and affective illness that has longer duration of 
activity, exhibits lower adverse effects, and avoids terato- 
genic toxicity compared to valproic acid. 4Q 

DETAILED DESCRIPTION OF THE 
INVENTION 

This invention relates to the use of the valproic acid 
analog 2-n-propyl-4-hexynoic acid as a treatment and pre- 45 
vention for migraine and affective illness. 

This invention provides a method of treating and prevent- 
ing migraine or affective illness in individuals by adminis- 
tering 2-n-propyl-4-hexynoic acid. The synthesis and desir- 
able metabolic properties of 2-n-propyl4-hexynoic acid are 50 
fully disclosed in U.S. Pat. No. 5,786,380 (Examples 7-8 
and 10—1 1) which is incorporated herein by reference in its 
entirety. Mammals, and in particular humans, who would 
benefit from this method of treatment include those 
exhibiting, or at risk for exhibiting, any type of recurring 55 
headaches, especially vascular headaches and those which 
are moderate or severe. Individuals suffering from migraine 
are expected to benefit from administration of 2-n-propyl- 
4-hexvnoic acid. The method of the invention comprises 
administering to an individual a therapeutically e fleet ive 6Q 
amount of 2^propyl-4-hexynoic acid which is sufficient to 
reduce or prevent migraine or affective illness. 

In contrast to valproic acid, the compound for use with 
this invention exhibits greatly reduced adverse effects and 
teratogenicity, and has a longer duration of activity. t>5 

*lhc data presented here show that like valproic acid, 
2-n-propyl-4-hexynoic acid is expected to be effective 



against amygdala kindled seizures. Furthermore, it exhibits 
adverse effects only at the highest dose tested and those 
effects are much milder compared to that of valproic acid. 
Therefore, 2-propyl-4-hexynoic acid provides an improved 
method for the treatment and prevention of migraine and 
affective illness. 

The compound 2-propyl-4-hexynoic acid is effective for 
the treatment of acute mania with bipolar disorder. Typical 
manic symptoms include pressure of speech, motor 
hyperactivity, reduced need for sleep, flight of ideas, 
grandiosity, poor judgement, aggressiveness, and possible 
hostility. 

The compound 2-propyl-4-hexynoic acid is also effective 
for the prevention and treatment of migraine headaches. 

It will be apparent to those skilled in the art that the 
compound 2-propyl-4-hexynoic acid for use with this inven- 
tion may exist in enantiomeric forms. Pure cnantiomcrs may 
be resolved from the racemate by methods well known in the 
art. Alternatively, enantiomeric forms may be prepared by 
chiral synthesis. Individual R and S cnantiomcrs, raccmatcs 
and non-racemic mixtures of enantiomers of 2-n-propyl-4- 
bexynoic acid are all within the scope of this invention. 
When the individual cnantiomcrs arc used, the S cnantiomcr 
of 2-n-propyl-4-hexynoic acid is preferred if one needs to 
take advantage of the apparent higher pharmacokinetic 
profile of the S cnantiomcr. However, if maximal avoidance 
of teratogenic side effects is required, then the R enantiomer 
is the preferred form. 

The dose of the compound used in the treatment of such 
disease will vary in the usual way with the seriousness of the 
disorder, the weight and metabolic health of the sufferer. The 
preferred initial dose for the general patient population will 
be determined by routine dose-ranging studies, as are con- 
ducted for example during clinical trials. Therapeutically 
effective doses for individual patients may be determined by 
titrating the amount of drug given to the individual to arrive 
at the desired therapeutic or prophylactic effect while mini- 
mizing side effects. Dosages may be similar to those used 
with valproic acid, however, they may be adjusted 
appropriately, based on the potencies and kinetic parameters 
disclosed herein or as determined by routine methods. A 
preferred initial dose for this compound, may be estimated 
to be between about 1 and 60 mg/kg/day, more preferably 
between 10-20 mg/kg/day. The preferred plasma concen- 
tration for patients taking 2-n-propyl-4-hexynoic acid is 
between 50-100 ug/ml. 

Administration of the compounds of this invention may 
be by any method used for administering therapeutics, such 
as for example oral, parenteral, intravenous, intramuscular, 
subcutaneous, or rectal administration. 

This invention also provides pharmaceutical composi- 
tions for the treatment of migraine. In addition to comprising 
the compound 2-n-propyl-hexynoic acid or a salt or pro-drug 
thereof, the pharmaceutical composition may also comprise 
additives such as preservatives, excipients, fillers, welting 
agents, binders, disintegrants, butlers, and/or carriers. Suit- 
able additives may be for example magnesium and calcium 
carbonates, carboxymelhylcellulo.se, starches, sugars, gums, 
magnesium or calcium stcaralc, coloring or tlavoring agents, 
and the like. There exists a wide variety of pharmaceutically 
acceptable additives for pharmaceutical dosage forms, and 
selection of appropriate additives is a routine matter for 
those skilled in art of pharmaceutical formulation. 

The compositions may be in the form of tablets, capsules, 
powders, granules, lozenges, suppositories, reconstilulable 
powders, or liquid preparations such as oral or sterile 
parenteral solutions or suspensions. 
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In order 10 obtain consistency of administration il is 
preferred that a composition of the invention is in the form 
of a unit dose. Unit dose forms for oral administration may 
be tablets, capsules, and the like, and may contain conven- 
tional excipients such as binding agents, for example syrup, 
acacia, gelatin, sorbitol, Iragacanlh, or polyvinylpyrroli- 
done; and carriers or fillers, for example lactose, sugar, 
maize-starch, calcium phosphate, sorbitol or glycine. Addi- 
tives may include disintcgrants, for example starch, 
polyvinylpyrrolidone, sodium starch glycolate or microerys- 
talline cellulose; preservatives, and pharmaceutical^ 
acceptable wetting agents such as sodium lauryl sulphate. 

In addition to unit dose forms, multi-dosage forms are 
also contemplated to be within the scope of the invention. 
Delayed-release compositions, for example those prepared 
by employing slow-release coatings, micro-encapsulation, 
and/or slowly-dissolving polymer carriers, will also be 
apparent to those skilJed in the art, and are contemplated to 
be within the scope of the invention. 

The solid oral compositions may be prepared by conven- 
tional methods of blending, filling, labletting or the like. 
Repealed blending operations may be used to distribute the 
active agent throughout those compositions employing large 
quantities of fillers. Such operations are conventional in the 
art. The tablets may be coated according to methods well 
known in normal pharmaceutical practice, for example with 
an enteric coaling. 

Oral liquid preparations may be in the form of, for 
example, emulsions, syrups, or elixirs, or may be presented 
as a dry product for reconslitution with water or other 
suitable vehicle before use. Such liquid preparations may 
contain conventional additives such as suspending agents, 
for example sorbitol syrup, methyl cellulose, gelatin, 
hydroxyelhylcellulose, carboxymelhylcellulose, aluminum 
stcaratc gel, and hydrogenated edible fats; emulsifying 
agents, for example lecithin, sorbitan monooleale, or acacia; 
non-aqueous vehicles (which may include edible oils), for 
example almond oil or fractionated coconut oil, oily esters 
such as esters of glycerine, propylene glycol, or ethyl 
alcohol; preservatives, for example methyl or propyl 
p-hydroxybenzoalc or sorbic acid; and il* desired conven- 
tional fiavoring or coloring agents. 

For parenteral administration, fluid unit dosage forms are 
prepared utilizing the compound and a sterile vehicle, and, 
depending on the concentration used, can be either sus- 
pended or dissolved in the vehicle. In preparing solulioas the 
compound can be dissolved in water or saline for injection 
and filter sterili/.ed before filling into a suitable vial or 
ampoule and sealing. Advanlageously, additives such as a 
local anaesthetic, preservative and buffering agent can be 
dissolved in the vehicle. Suitable buffering agents are, for 
example, phosphate and citrate salts. To enhance the 
stability, the composition can be frozen after filling into the 
vial and the water removed under vacuum. Parenteral sus- 
pensions are prepared in substantially the same manner, 
except that the compound is suspended in the vehicle instead 
or being dissolved, and sterilization cannot be accomplished 
by filtration. The compound can be sterilized by conven- 
tional means, for example by exposure to radiation or 
ethylene oxide, before being suspended in the sterile vehicle. 
Advanlageously, a surfactant or welting agent is included in 
the composition to facilitate uniform distribution of the 
compound. 

The present invention will now be described by way of 
examples, which are meant to illustrate, but not limit, the 
scope of the invention. 
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In Example 1, the anti-migraine and a at i -a flee live illness 
profiles of 2-n-propyl-4-hexynoic acid and valproic acid are 
compared in the amygdala kindling model. 

Materials and Methods 

Animals 

Female Wistar rats (Harlan-Winkelmarm, Borchen, 
Germany) were obtained at an age of 11-12 weeks (body 
weight 180-200 g). Female rats were employed because 
they are known to eliminate drugs less rapidly than do 
males, which was thought to be an advantage for drug 
potency studies. Rats were kept separately in plastic cages at 
controlled temperature (23° C.) and humidity (about 50%) 
with a 12-h light cycle beginning al 7 a.m. They received 
standard diet (Altromin; Lage, F.R.G.), lap waier and libi- 
tum. All drug injections were done in the afternoon at an 
ambienl lemperaiure of 23-25° C. The regular protocol 
started by taking the rats out of their individual cage, 
weighing them and joining them together on a table with six 
open plastic cages for better behavioral observations. There- 
fore animals were able to move from one cage to another and 
either to have social contact or lo avoid il. After a short 
adaptation time of approximately 15 minutes, rectal body 
temperatures were recorded followed by drug or vehicle 
application. 

Amygdala-kindling in rats 

For implantation of stimulation and recording electrodes, 
rats were anesthetized with chloral hydrate (360 mg/kg i.p.) 
and received stereotaxic implantation (according to the 
surgery methods described in the atlas of Paxinos and 
Watson [1986]) of one bipolar electrode in the right baso- 
latcral amygdala. Coordinates for electrode implantation 
were AP-2.2 mm, L-4.8 mm, V-8.5 mm. All coordinates 
were measured from bregma. Skull screws served as the 
indifferent reference electrode. 'Itic electrode assembly was 
attached to ihe skull by dental acrylic cement. After a 
postoperative period of 2 weeks, constant current stimula- 
tions (500 //A, 1 ms, monophasic square -wave pulses, 50/s 
for 1 s) were delivered to the amygdala at intervals of 1/day 
until ten stage 5 seizures were elicited. The electrical sus- 
ceptibility of the stimulated region (threshold for induction 
of afterdischarges) was recorded on the first day of the 
experiment (initial afterdischarge threshold) as well as after 
kindling acquisition (with an interval of al least 4 days after 
the tenth stage 5 seizure) using an ascending staircase 
procedure. The initial current intensity was 10 /iA, and the 
current intensity was increased in steps of about 20% of the 
previous current at intervals of 1 min until an afterdischarge 
of at least 3 s duration was elicited. Since almost all fully 
kindled animals exhibited generalized seizures (stage 4-5) at 
the afterdischarge threshold current, it was not necessary to 
determine the threshold for generalized seizures separately. 
In addition to afterdischarge threshold, the following param- 
eters of kindled seizures were measured in fully-kindled rats 
after stimulation with the afterdischarge threshold current: 
seizure severity was classified according to Racine (1972): 
1 -immobility, eye closure, twitching of vibrissae, sniffing, 
facial clonus; 2-head nodding associated with more severe 
facial clonus; 3-clonus of one forelimb; 4-rearing, often 
accompanied by bilateral forelimb clonus; 5-rearing wilh 
loss of balance and falling accompanied by generalized 
clonic seizures. Seizure duration I (SD 1) was the duration 
of limbic (stage 1-2) and/or motor seizures (stage 3-5). 
Seizure duration 2 (SD 2) included the time of limbic and/or 
motor seizures plus the adjacent time of immobility. After- 
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discharge duraiion 1 (ADD 1) was ihe lime of spikes in the 
EEG recorded from ihe sile of stimulation with a frequency 
of at least 1/s. Afterdischarge duration 2 (ADD 2) was the 
total time of spikes occurring in the EEG including those, 
which followed the ADD 1 with lower frequency and 5 
amplitude. 

The anti-seizure effects of 2-propyl-4-hexynoic acid and 
valproate in fully kindled rats were determined in a group of 
8-9 rats (no. 784, 785, 787, 788, 789, 790 [had to be taken 
out of the trial, because of loss of electrodes], 791 , 792, 793) io 
with reproducible stage 5 seizures. 

Drugs were injected 15 min prior to stimulation inlrap- 
eritoneally. Control experiments were always performed 2-3 
days before each drug experiment. For control 
determinations, rats received i.p. injections of vehicle 15 
(saline) with the pretreatment time of the respective drug 
experiment. For all drug experiments, at least 4 days were 
interposed between 2 drug injections in order to avoid 
alterations in drug potency due to cumulation or tolerance. 

The significance of differences between pre-drug control 
recordings and recordings after drug injection was calcu- 
lated by the Wilcoxon signed rank test for paired replicates 
(SigmaStat for Windows, version 1.0). 

Tests used for quantification of adverse effects 25 

In addition to recordings of anticonvulsant parameters, 
kindled rats were observed for adverse effects in order to 
estimate a therapeutic index. Tests included open field 
observations, rotarod test and body temperature. Tests were 
always performed in the same manner in control and drug 30 
experiments at two different limes, just before application of 
drug or vehicle and 13 minutes after application. 

The rotarod lest was carried out with a rod of 6 cm 
diameter and rotation speed of 8 r.p.m. Neurological deficit 
was indicated by inability of the animals to maintain their 35 
equilibrium for at least 1 min on the rotating rod. Rals had 
to be trained prior to drug experiments to maintain their 
balance on the rod. After drug or vehicle treatment, rats 
which were not able to maintain their equilibrium on the rod 
for 1 minute were put again on the rod twice. Only animals 40 
which were not able to remain on the rod for three subse- 
quent 1 minute attempts were considered to exhibit neuro- 
logical deficit. 

In addition to these quantitative estimations of neurologi- 
cal deficit, behavioral alterations observed after administra- 45 
tion of 2 -propyl -4-hexynoic acid and valproate noted in the 
cage and by placing the animals in an open field of 90-100 
cm diameter. Muscle lone was estimated by palpation of the 
abdomen. The extent of deficits in behavior after adminis- 
tration of the compounds was determined by a rating system so 
(Loscheret al. 1987). In short, animals were taken out of the 
cage, placed in an open field, observed for about 1 minute 
and rated separately for ataxia, abducted hindlimbs, reduced 
righting, fiat body posture, circling, Slraub tail, piloerection, 
hypoloeomoiion and hyperlocomoiion (abdominal muscle 55 
tone was evaluated by palpation at the end of the period of 
observation). All other parameters except ataxia were scored 
from 0 to 3: 0 — absent; 1 — equivocal; 2 — present; 
3— intense. For ataxia (06): 1— slight ataxia in hind-legs 
(loitering of the hind quarters); 2 — more pronounced ataxia 60 
with dragging of hind legs; 3 — further increase of ataxia and 
more pronounced dragging of hind legs; 4 — marked ataxia, 
animals lose balance during forward locomotion; 5 — very 
marked ataxia with frequent loss of balance during forward 
locomotion; 6 — permanent loss of righting reflexes, but 65 
animal still attempts to move forward. Rectal body tempera- 
ture was measured by an electronic thermometer. Body 



weight of the animals was recorded once daily before drug 
injection. Significance of differences in behavior between 
pre-drug and post-drug data determined in Ihe same group of 
animals was calculated by the Wilcoxon signed rank test for 
paired replicates and for body temperature by Student's 
paired l-test (SigmaStat for Windows, version 1.0). Differ- 
ences in body temperature were always compared only 
within the experimental day with the pre-drug time as 
control to one post-drug lime. 

Test drugs 

The compound 2-propyl-4-bexynoic acid (MW 154) was 
melied in a water bath at 40° C. for approximately 30 min 
and then transferred 10 an equimolar volume of 1 molar 
NaOH of similar temperature. After formation of the sodium 
salt it was dissolved in saline to a volume of 2.5 ml/kg in 
rats, and 10 ml/kg in mice, respectively. Valproate (dissolved 
in water as sodium salt) was a gift of Dcsilin Arzncimittcl 
GmbH, Hamburg, Germany. l*hc stock solution had a con- 
centration of 100 mg/ml (calculated as free acid) and was 
therefore dissolved in saline 10 receive equivalent injection 
volumes as for 2-propyl-4-hexynoic acid. All drug doses 
given in this study refer to the free (acid) forms. 

Since there were differences in potencies between both 
compounds, plasma was obtained from rals immediately 
after treatment and kindling stimulation during one dose 
experiment. 

RESULTS 

Amygdala-kindling and adverse effects in rats 

Both compounds were tested at the following doses in 
fully amygdala-kindled rats: 50, 75, 100, and 200 mg/kg i.p. 
after 15 rain pretreatment lime. For valproate significant 
effecis against amygdala-kindled seizures (Tables 1—4) were 
observed al all doses tested. The lower doses of 50 and 75 
mg/kg i.p. increased the threshold significantly by means of 
109% and 77%, respectively. Al 100 mg/kg i.p. significant 
effecis on all kindling parameters were observed. The aver- 
age electrical threshold for induction of after discharges was 
increased by 319% (Table 3). If all rats would have been 
stimulated at 20% above their individual threshold only 
(which several groups use as kindling stimulus), all rats 
would have been totally protected against seizures. Seizure 
severity was significantly decreased from 5.0 to 3.0. Seizure 
duration was reduced from an average of 81 to 18 s and total 
afterdischarge duration (ADD 2) was reduced from 95 to 20 
s. No alterations in behavior and body-tcmpcraturc were 
observed. Kotarod test was performed without failure. 

With 200 mg/kg valproate the response to the kindling 
parameters increased with threshold increase of 970%, 
decrease of seizure severity from 4.9 to 1.6, reduction of 
seizure duraiion from 73 10 9 s and reduction of afterdis- 
charge duraiion from 106 to 9 s (Tabic 4). As expected from 
earlier experiments this dosage was combined with several 
adverse ellecls like obviuus ataxia (average score 2.8 after 
13 min pretreatment lime), hypolocomotion (1.0), muscle 
relaxation (2.0) and wet dog shakes. The roiarod-tcsi on ihe 
other hand was performed without failure. Body- 
lemperalure increased up to 39.2° C. 
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TABLE 1 



animal 



Anii-Scaure Activity And Adverse Effects or \felproate At 50 mg/kg 
784 785 787 788 789 790 791 792 793 



S.C.M. slat, sign 



KINDLING 

afierdisch-thresh 
(ADT: ,«A) 
seizure severity 
(SS; scorc.l 
seizure duration! 
(SD1: sec) 
seizure duration2 
(SD2: sec) 
aflerdisch.dur.l 
(ADDl; sec) 
aficrdisch.dur.2 
(ADD2: sec) 
BODY TFMP. 

control day 

day of exper. 

BEHAVIOR 



Wilcoxon 



control 

compound 

control 

compound 

control 

compound 

control 

compound 

control 

compound 

control 

compound 

r c.) 

ante appl. 
l.V pail appl. 
ante appl. 
13" post appl. 
(score) 



30 


20 


30 


15 


36 


20 


42 


42 


25 


28.89 


3.26 




50 


110 


36 


75 


42 


75 


60 


60 


36 


60.44 


7.93 


0.002 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5.00 


0.00 




4 


5 


1 


4 


5 


5 


5 


5 


5 


4.33 


0.44 


n.s 


60 


71 


.VI 


SO 


65 


71 


52 


84 


88 


66.78 


5.98 




53 


64 


6 


95 


83 


73 


83 


95 


88 


72.22 


9.36 


n.s 


279 


244 


122 


283 


250 


242 


123 


245 


256 


227.11 


20.37 




320 


214 


6 


314 


268 


280 


198 


245 


240 


231.67 


31.37 


n.s 


J61 


68 


30 


80 


65 


71 


52 


94 


88 


78.78 


12.10 




67 


83 


6 


107 


88 


73 


83 


95 


38 


76.67 


9.64 


n.s 


161 


78 


30 


80 


65 


71 


52 


94 


38 


79.89 


12.03 




67 


83 


6 


107 


88 


73 


83 


95 ' 


83 


76.67 


9.64 


n.s 
























t- test 


38.8 


39.0 


38.5 


39.1 


38.8 


38.7 


3S.9 


39.0 


38.9 


38.86 


0.06 


control 


38.7 


.Vt.6 


38.7 


38.80 


38.7 


38.8 


39.0 


38.7 


33.7 


38.71 


0.05 


n.s. 


33.3 


39.1 


33.5 


39.1 


39.1 


38.6 


38.4 


38.7 


35.8 


38.79 


0.09 


control 


38.7 


39.0 


38.7 


39.0 


38.8 


3*.7 


39.U 


39.0 


38.5 


38.32 


0.06 


n.s 



anlaxia 

abduct, hindlimb 
(1-3) 

red. righting 
(1-3) 

(flat body posture) 

(1-3) 

circling 

(1-3) 

Slraub tail 

0-3) 

piiorcction 
0-3) 

hvpolocomoiion 
0-3) 

hyperlocomolion 

(i-3) 

muscle relaxation 
(1-3) 

rotarod-tesi 
day of exper. 



13' 
13' 
13" 
13' 
13' 
13' 
13' 
13' 
13* 
13' 



TABLE 2 



Anii-Scizurc Activity And Adverse Effects of Valproate At 75 ma/kg 

784 735 737 788 789 791 792 793 X 



S.E.M. Signifikanz 



KINDLING 

afierdisch-thresh. 
(ADT; «Ai 
seizure seventy 
(SS; swre) 
seizure dumtiunl 
(SD1: sec) 
seizure dumtion2 
(SD2: sec) 
nfterdisch.dur.1 
(ADD J: scci 
aftcrdisch.dur.2 
(ADD2-.5cc) 
BODY TEMP, 
control day 

day of exper. 



control 

compou nd 

control 

compound 

control 

compound 

control 

compound 

control 

compound 

control 

compound 

r C> 

ante appl. 
13' post appl. 
ante appl. 
13' post appl. 



20 


30 


25 


15 


50 


50 


110 


3U 


41.25 


10.8U 




50 


?5 


<*J 


25 


110 


00 


130 


75 


73.13 


11.80 


0X039 


5 


5 




5 


5 


5 


5 


5 


5.01) 


U.-JO 




4 


5 


4 


5 




3 


5 




4.13 


0.40 


n.s. 


47 


68 


84 


65 


81 


41 


70 


92 


63.50 


6.24 




20 


65 


65 


95 


9 


18 


60 


100 


54.00 


12.36 


n.s 


267 


218 


:o: 


327 


348 


120 


266 


100 


249.75 


25.46 




30 


445 


300 


343 


9 


18 


392 


465 


250.75 


70.19 


n.s 


94 


77 


125 


64 


36 


43 


82 


92 


82.63 


8.59 




20 


37 


95 


104 


9 


13 


102 


103 


67.25 


15.26 


n.s. 


94 


77 


125 


64 


86 


41 


82 


92 


82.63 


3.59 




20 


87 


95 


104 


9 


18 


102 


103 


67.25 


15.26 


n.s. 






















1 -Test 


38.5 


38.2 


3d. 3 


37.8 


37.8 


38.9 


38.2 


38.5 


38.34 


0.15 


control 


33.7 


38.8 


33.9 


38.9 


38.9 


39.1 


38.J 


39.0 


38.84 


0.08 


O.G103 


38.6 


38.2 


3iU 


33.1 


38.8 


33.8 


38.-J 


33.8 


38.48 


0.1J 


control 


38.7 


39.0 


38.6 


38.4 


37.4 


39.2 


38.4 


33.7 


38.55 


0.J9 


n.s. 
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TABLE 2-conlinued 



aoimnl 



Anti-Seizure Activity And Adverse Effects of Valproate At 75 mftfrg 

784 785 7S7 7 88 789 79] 792 793 X 



S.E.M. Sigoifiknriz 



BEHAVIOR 

anUixia 
(1-6) 

abduct, hindlimb 
(1-3) 

red. righting 
(1-3) 

(Hat bodv posture) 

(i-3) 

circling 
(1-3) 
Straub tail 
(J-3) 

ptlorcctioo 
(1-3) 

hypolocomotion 
(1-3) 

hyperlocomotion 
(1-3) 

muscle relaxation 
(1-3) 

rotarod-test 
day of exper. 



(score; 

13' 

13' 

13' 

13* 

iy 

13' 
13' 
13" 
13' 
J 3" 
13* 



TABLE 3 



Anti- Seizure Activity And Adverse Effects of Valproate Al 100 me/kg 
784 785 787 788 789 790 791 792 793 



S.E.M. stat. sign 



KINDLING 

a fterdisch .thresh. 
(AL) T: >*A) 
seizure severity 
(SS; score) 
seizure durationl 
(SD1; sec) 
seizure duration! 
(SD2; sec) 
nfierdisch.dm.l 
(ADD1; sec) 
afterdisch.dur.2 
(ADD2; sec.i 
BODY TEMP. 

control day 

day of exper. 

BEHAVIOR 

nntaxia 
(1-0) 

nbduct. htndlinib 
(1-3) 

red. righting 
(1-3) 

(Hal bodv posture) 

(1-3) 

circling 

d-3) 

St rati b tail 

(1-3) 

pilorceiion 
(J-3) 

hvpolocomotion 
(i-3) 

hvperlocomotion 

(i-3) 



Wilcoxon 



control 

compouod 

control 

compound 

control 

compound 

control 

compound 

control 

compound 

control 

compound 

r c.) 

ante appl. 
13' post appl. 
ante appl. 
13' post appl. 
(score) 

13' 



13' 
13' 
13' 
13' 
13' 
13' 



30 


10 


20 


15 


3o 


10 


90 


90 


25 


36.22 


10.57 




75 


130 


60 


200 


J 30 


100 


240 


240 


130 


151.07 


21.63 


0.0020 


5 


5 


5 


5 


5 




5 


5 


5 


5.00 


0.00 








3 


3 






2 


5 


3 


3.00 


0.33 


0.0039 


60 


55 


70 


65 


92 


91 


138 


77 


85 


81.44 


8.33 






5 


5 


13 


6 




6 


84 


18 


18.22 


8.49 


0.0039 


260 


205 


218 


241 


153 


216 


238 


280 


303 


234.89 


14.72 






5 


5 


13 


6 




6 


310 


IS 


43.44 


33.40 


0.0039 


60 


5 


70 


65 


92 


91 


138 


77 


85 


81,44 


8.33 




22 


5 


5 


13 


6 




6 


100 


18 


20.00 


10.22 


0.0039 


145 


55 


107 


65 


92 


91 


138 


77 


85 


95.00 


10.17 






5 


5 


13 


6 




6 


100 


18 


20.00 


10.22 


0.0039 
























l -lest 


38.4 


38.9 


38.3 


37.6 


38.4 


37.6 


38.0 


38.6 


39.0 


38.31 


0.17 


control 


38.0 


39.0 


38.5 


38.7 


38.5 


38.6 


37.9 


33.3 


38.8 


33.48 


0.12 


n.s. 


33.4 


38.5 


3S.0 


38.5 


38.4 


37.8 


38.5 


38.2 


38.9 


38.36 


0.13 


control 


38.9 


38.9 


3S.9 


39.0 


39.0 


39.1 


39.2 


38.9 


33.8 


38.97 


0.04 


0.0013 
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TABLE 3-conlinued 






Anti-Seizure Activity And Adverse Effects of Valproate At 100 ms»/kR 




animal 


784 785 787 788 789 790 791 792 793 > 


i S.C.M. stat. sign 


muscle relaxation 13* 
(1-3) 

roLa rod- lest 1 3 
day of ejqier. 


+ + + + + + + + 0* 





TABLE 4 



Anti-Seizure Activity And Adverse Effects of Valproate At 200 me/kg 
784 785 787 788 789 79J 792 793 3 



S.E.M. stat. sign. 



KINDLING 

a fterdisch. thresh. 
(AD T: //A) 
seizure severity 
(SS; score) 
seizure duration 1 
(SD1; sec) 
seizure duration 2 
(SD2; sec) 
aftcrdisch.dur.l 
(ADDl; sec) 
afterdisch.dur.2 
(ADD2; sec) 
BODY TEMP. 

control day 

day of exper. 

BEHAVIOR 

aniaxia 
(1-6) 

abduct, hind limb 
(1-3) 

red. righting 
(1-3) 

(flat body posture) 

(1-3) 

circling 

(1-3} 

Straub tail 

(1-3) 

pilorection 
(1-3) 

hvpo loco mot ion 
0-3) 

hype rlocomoi Eon 

(i-3) 

muscle relaxation 
(1-3) 

rota rod -lest 
day of exper. 



Wilcoxon 



control 

compound 

control 

compound 

control 

compound 

control 

compound 

control 

compound 

control 

compound 

r c.) 

antc.appl. 
13'post appl. 
ante appl. 
13'post appl. 
(score) 

13' 



36 


25 


25 


2U 


25 


60 


130 


50 


46.38 


12.93 




130 


840 


590 


840 


200 


840 


330 


200 


496.25 


111.85 


0.0039 




5 


5 


5 


5 


4 


5 


5 


4.88 


0.13 




2 


3 


3 


1 


1 


1 


1 


1 


1.63 


0.32 


0.0039 


46 


60 


90 


75 


98 


50 


68 


98 


73.13 


7.31 




fi 


Ifi 


9 


rt 


6 


5 


5 


11 


8.75 


1.51 


0.0039 


321 


229 


338 


241 


361 


232 


298 


295 


289.38 


17.87 




8 


IS 


9 


8 


6 


5 


5 


11 


8.75 


1.51 


0.0039 


133 


78 


172 


75 


98 


50 


105 


100 


101.38 


13.29 




8 


18 


9 


8 


6 


5 


5 


11 


8.75 


1.51 


0.0039 


133 


78 


172 


111 


98 


50 


105 


100 


105.88 


12.77 




8 


18 


9 


8 


6 


5 


5 


11 


8.75 


1.51 


0.0039 






















t-Test 


37.9 


38.0 


37.7 


38.4 


38.3 


38.2 


38.1 


37.9 


38.06 


0.08 


control 


37.9 


39.0 


38.7 


38.2 


38.4 


38.7 


38.2 


38.5 


38.45 


0.12 


0.048 


33. 2 


38.5 


39.1 


38.6 


. 38.8 


38.9 


38.6 


38.9 


38.70 


0.10 


control 


39.1 


39.7 


39.4 


38.6 


39.1 


39.3 


38.9 


39.3 


39.18 


0.12 


0.01 


3 


2 


3 


A 


-> 


3 


3 




2.75 


0.25 


0.0039 



1111111 



1.00 0.00 0.0039 



1 2 2 2 2 2 2 2.00 0.00 0.0039 



In comparison, 2-propyi-4-hexynoic acid exerted no sig- 
nificant c fleets at a dose of 50 mg/kg i.p. (Table 5). At 75 
mg/kg, the threshold was increased up to 109%, and the 
seizure severity was decreased significantly from an average 
score of 5.0 lo 2.3 (Table 6). Seizure duration was reduced 
from 66 to 16 s and al'terdischarge duration was reduced 
from 86 to 16 s. The dosage of 100 mg/kg (Table 7) 
increased the threshold by means of 160%. The decrease of 
seizure severity from 5.6 to 3.6 was less than with lower 
dose. The same accounts for seizure duration, which was 
reduced from 83 to 47 s. Maximal effects against amygdala- 
kindled seizures were achieved with the highest dose tested. 
200 mg/kg (Table 8) increased the threshold by means of 



55 209%, seizure severity was significantly decreased from 4.6 
to 1.8. Seizure duration was reduced from an average of 62 
to 19 s, and total aftcrdischargc duration (AOL) 2) was 
reduced from 77 to 24 s. 

60 

Adverse effects were only observed at the highest dose of 
200 mg/kg and were milder than with valproate with mild 
ataxia (mean score 1.5), hypo locomotion (1.4) and muscle 
65 relaxation (1.4). Body-temperatures maintained within the 
physiological range and rotarod-test was performed success- 
fully by all individuals. 



ST 
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TABLE 5 



animal 



KINDLING 

aflerdisch.lhrcsh, 
(ADT: «A) 
seizure severity 
(SS; score) 
seizure duration! 
(SD1: sec) 
seizure dura lion 2 
(SD2: sec) 
afterdisch.dur.l 
(ADD1: sec) 
aflerdisch.dur.2 
(ADD2; sec) 
DOPY TEMP. 

control day 

day of exper. 

BEHAVIOR 

anlaxia 
(1-6) 

abduct, hindlimb 
(1-3) 

red. righting 
(1-3) 

(flat bodv posture) 

(1-3) 

circling 

(1-3) 

Siraub tail 

(1-3) 

pilorection 
(1-3) 

bypol oca motion 
(1-3) 

hype rlocomot ion 
(1-3) 

muscle relaxation 
(1-3) 

row rod -lest 
day of exper. 



Anti-Seizure Activity And Adverse Effects of ?.nrODvl-4-hexynoic acid at 50 mft/kft 

784 785 78 7 788 789 791 792 793 X S.CM. stal. sign. 

Wilcoxon 



control 

compound 

control 

compound 

control 

compound 

control 

compound 

control 

compound 

control 

compouod 

r c.) 

ante appl. 
13' post appl. 
ante appl 
13* post appl. 
(score) 

13' 



13' 



42 
42 
5 
5 
67 
74 

289 

254 
66 

161 
68 

161 



20 
36 
4 
5 
59 
79 
121 
200 
59 
79 
59 
79 



25 
30 
5 
4 
S3 
81 

282 

198 
83 

114 
83 

114 



15 
20 
5 
5 
93 
88 
335 
288 
11 
88 
11 
88 



36 



5 
92 
98 
253 
270 
92 
97 
92 
97 



20 
30 
5 
5 
65 
77 
174 
224 
65 
91 
65 
91 



60 
50 
5 
5 

172 
64 
260 
217 
172 
64 
172 
64 



42 
50 
5 
5 
72 
52 
293 
164 
99 
52 
99 
52 



25 
36 
5 
5 
90 
93 
280 
294 
90 
92 
90 
92 



31.67 
37.33 
4.89 
4.89 
88.11 
78.44 
254.11 
234.33 
93.22 
93.11 
93.22 
93.11 



4.82 

3.28 n.s. 
0.11 

0. 1 1 n.s 
11.30 

4.75 n.s. 
22.01 

14.88 n.s 
11.35 

10.43 n.s. 
11.35 

10.43 n.s. 



38.0 


38.5 


38.1 


37.7 


38.6 


38.6 


38.4 


38.3 


38.8 


38.33 


0.12 


38.5 


38.4 


38.3 


38.4 


38.7 


39.0 


38.5 


38.2 


38.8 


38.53 


0.08 


37.4 


38.5 


38-3 


38.7 


38.2 


38.6 


38.6 


38.9 


38.8 


38.44 


0.15 


37.6 


38.9 


38.3 


38.3 


38.6 


38.5 


38.7 


38.6 


38.8 


38.48 


0.13 



0% 



TABLE 6 



animal 



Anti-Seizure Activity And Adverse Effect s Of 2-Propyl-4-hexynoic ncid at 75 -"/kg 
784 785 787 788 789 791 792 793 X 



S.E.M. stat. sign. 



KINDLING 

atterdisch. thresh. 
(ADT. «A) 
seizure severity 
(SS: score.) 
seizure duration! 
(SD1: sec) 
seizure duration2 
(SD2: sec) 
nfierdisch.dur.l 
(A DDI; sec) 
nfierdisch.dur.2 
(ADD2; sec) 
BODY TEMP. 

control day 

day of exper. 



control 

compound 

control 

compound 

control 

compound 

control 

compound 

control 

compound 

control 

compound 

( : C.) 

ante appl. 
13' post appl. 
ante appl. 
13' post appl. 



36 


10 


36 


10 


30 


SXJ 


90 


36 


42.25 


11.11 


18 


90 


90 


yo 


no 


90 


160 


60 


88.50 


14.25 


5 
1 


5 


5 


5 


5 


5 


5 


5 


5.00 


0.00 


i 


3 




1 


3 


4 


1 


2.25 


0.4 1 


48 


64 


80 


65 


92 


42 


54 


85 


66.25 


6.38 


18 


6 


7 


5 


3 


35 


26 


25 


16.25 


4.03 


348 


240 


210 


180 


120 


230 


398 


260 


248.25 


31.43 


IS 


t> 


7 


5 


A 


35 


26 


25 


16.25 


4.03 


108 


79 


107 


65 


106 


42 


93 


85 


85.63 


3.24 


18 


6 


7 


5 


8 


35 


26 


25 


16.25 


4.03 


108 


79 


107 


65 


106 


42 


93 


85 


85.63 


S.24 


18 


6 


7 


5 


8 


35 


26 


25 


16.25 


4.03 



38.6 
39.2 
37.8 
38.3 



38.9 39.0 

39.0 38.8 

38.2 38.0 

38.6 38.8 



38.7 
38.5 
37.9 
38.6 



38.9 39.2 

39.0 38.7 

33.5 33.3 

33.5 38.6 



39.0 



39.2 38.94 

38.2 38.7 38.76 

37.9 38.4 38.13 

38.2 33.3 38.49 



0.0039 



l -Test 

0.08 control 

0.11 n.s. 

0.09 control 

0.07 0.0) 33 
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TABLE 6-conlinued 



Ami-Seizure Aclivilv And Adverse Effects Of :-propvl-4-hcxvnoic acid at 75 ™,1cb 

784 7S5 787 788 789 79] 792 793 X S.E.M. slat. sign. 



BEHAVIOR 


(score) 


aDLaxia 


13" 


(1-6) 




abduct, hindlitnb 


\y 


(1-3) 




red. righting 


\y 


(1-3) 




(flat body posture) 


l.v 


0-3) 




circling 


13' 


(1-3) 




Straub tail 


J 3* 


(1-3) 




pilorcctioo 


13* 


(1-3) 




hypolocomotion 


13' 


0-3) 




bypcrlocomotion 


13' 


0-3) 




muscle relaxation 


J 3' 


0-3) 




row rod -test 


13' 


day of exper. 





TABLE 7 



A nti- Seizure Aaivilv And Adverse Effects of 2-propvl-4-hexynoic acid a I 100 mg/kg 

784 785 181 7S8 789 791 792 793 X S.E.M. stat. sign. 



K1NDLENG 

a fterdisch. thresh. 
(ADT: itA) 
seizure severity 
(SS; score) 
seizure duration 1 
(SD1: sec) 
seizure duration! 
(SD2: sec) 
afterdisch.dur.l 
(ADD3: sec) 
afierdisch.dur.2 
(ADD2: seel 
BODY TElvir. 

control day 

day of exper. 

BEHAVIOR 

antaxia 
(1-0) 

abduct, hindlimb 
(1-3) 

red. righting 
0-3) 

(Hat bodv posture) 

0-3) 

circling 

0-3) 

Strmib tail 

0-3) 

pilorcction 
0-3) 

hvpoloeomotkin 

(i-3) 

hvpertocomoiion 
(1-3) 



control 

compound 

control 

compound 

control 

compound 

control 

compound 

control 

compound 

control 

compound 

r cj 

ante appl. 
J y post appl. 
ante appl. 
J 3' post appl. 
(score ) 

13' 

iy 

13' 
13' 
13' 

iy 

13' 
13' 
13' 



42 
60 

5 
60 
57 

310 

ISO 
71 

145 
78 

145 



36 
130 
5 
4 

90 
5 

280 
5 

90 
5 

90 



38.5 38.4 

38.4 38.6 

33.4 38.7 

38.3 38.7 



20 
75 



200 
5 

SO 
5 

80 
5 



25 
200 



30 
110 



114 
10 

261 
10 

114 
10 
14 
10 



75 
200 
5 
3 

67 
130 
168 
130 

67 
130 

67 
130 



130 
160 
5 
5 

84 

75 
2*0 
275 

84 
107 

84 
107 



30 
75 



90 
85 
253 
235 
89 
95 
89 
95 



38.2 38.6 39.0 38.5 38.2 38.2 

38.1 38.8 38.8 38.6 38.4 38.5 

38.7 38.9 39.1 3S.4 38.6 38.9 

38.4 38. J 38.1 3S.5 38.0 38.4 



4^.50 
126.25 
5.00 
3.63 
83.00 
46.50 
258.75 
105.63 
86.00 
62.75 
86.8S 
62.75 



38.45 
38.52 
38.71 
^1 



Wilcoxon 

13.09 

19.79 0.0039 
0.00 

0.46 O.0313 

5.78 

16.84 0.0274 
18.31 

40.33 0.0039 

5.15 

21.99 n.s. 

4.85 

21.99 n.s. 

i-Test 

0.10 control 

0.0 n.s. 

0.09 control 

0.08 O.0236 
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TABLE 7-continued 





Anti-Seizure Activiiv And Adverse Effects of 2-Droovl-4-hexvnoic acid at 100 mA/kfi 


animal 


784 785 787 788 789 791 792 793 X S.E.M. slat. sign. 


muscle relaxation 
(1-3) 

roLarod-lest 
day of exper. 


13' 

iy + + + + + + + + or? 


TABLE 8 




Ami-Seizure Activity And Adverse Effects of 2-DroDvl-4-hexvnoic acid at 200 ms&A 


animal 


784 785 787 788 789 791 792 793 X S.E.M. stat. sign. 


KJNOLlNCi 


Wilcoxon 



aflerdisch. thresh. 
(ADT; itA) 
seizure severity 
(SS; score) 
seizure duration! 
(SOI; sec) 
seizure durotion2 
(SD2: sec) 
aftcrdisch.dur.l 
(ADDl;scc) 
afterdisch.dur.2 
(ADD2; sec) 
BODY TEMP. 

control day 

day of exper. 

BEHAVIOR 

a ataxia 
d-6) 

abduct, hindlimb 
(1-3) 

red. righting 
(1-3) 

(flat hodv posture) 

(1-3) 

circling 

(1-3) 

Straub tail 

(1-3) 

pilorection 
(1-3) 

hypolocomoiion 
(1-3) 

hvpolocomolion 
(1-3) 

muscle relaxation 
(1-3) 

rota rod- test 
day of exper. 



control 

compound 

control 

compound 

control 

compound 

control 

compound 

control 

compound 

control 

compound 

( e C.) 

ante appl. 
13' post appl. 
ante appl. 
13' post appl. 
(score) 



13 ■ 
13' 
13* 
13' 



13' 
13* 
13' 
13* 



42 


20 


30 


15 


30 


200 


90 


36 


57.88 


21.87 




110 


160 


160 


200 


110 


330 


160 


200 


178.75 


24.74 


0.0039 


5 


5 


5 


5 


4 


3 


5 


5 


4.63 


0.26 




1 


5 


1 


1 


1 


3 


1 


1.75 


0.53 


0.0078 


50 


65 


87 


82 


47 


10 


62 


90 


61.63 


9.34 




10 


4 


78 


5 


8 


8 


25 


16 


19.25 


8.73 


0.0039 


298 


240 


224 


210 


120 


10 


290 


191 


197.88 


33.41 




10 


4 


215 


5 


8 




25 


16 


36.38 


25.63 


0.0039 


107 


77 


107 


82 


47 


10 


99 


89 


77.25 


11.83 




10 


4 


112 


5 


8 




25 


16 


23.50 


12.87 


0.0117 


194 


77 


107 


82 


47 


JO 


99 


89 


88.13 


18.73 




10 


4 


112 


5 


8 


8 


25 


16 


23.50 


12.87 


0.01 J 7 






















t-Test 


38.4 


38.6 


3S.9 


39.1 


38.7 


39.3 


38.9 


38.8 


38.84 


0.10 


control 


3S.8 


33.7 


38.3 


38.2 


37.9 


38.5 


38.1 


38.4 


38.36 


0.11 


0.0266 


38.7 


38.7 


38.4 


38.5 


38.4 


39.1 


38.2 


39.4 


38.68 


0.14 


control 


37.4 


38.5 


38.0 


38.0 


37.4 


38.4 


38.0 


37.S 


37.y4 


0.14 


0.0050 




1 


1 






2 




1 


1.50 


0.33 


0.0078 




1 




1 




1 




1 


0.75 


0.25 


0.0313 



138 0.26 0.0078 



1.38 U.26 0.0078 
0*> 



As shown in Table 9, plasma drug levels alter adminis- 
iraiion of ihe same dose of valproic acid and 2-propyl-4- 
hexynoie acid were comparable. In addition, the drug so lu- 
bilily lest shows I ha U he concentrations for valproic acid and 
2-propyl-4-hexynoic acid arc 20 mg/ml and 18.5 mg/ml 
respectively. Therefore, there was no marked di tie re nee in 
the drug concentration between the two compounds in 
solution, suggesting that the differences in drug potency 
between the two eo m pounds were not due to diilerences in 
solubililty. 



55 

TABLE 9 



Plasma Drufci Levels (in ug/mli 



60 Valproic Acid 2-n- Propyl -4-Hexynoic Acid 



784 173.37 154.89 

785 205.44 220.70 
7S7 174.06 180.10 

788 157.83 170.68 

789 190.82 225.95 
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TABLE 9-conlinued 





Plasma Drue Levels fin ue/ml) 




Valproic Acid 2-n-PropyM-Hexyooic Acid 


7y] 


191.82 


7V2 


189.87 2U1J4 


7y3 


]bX,8V 218.81 


Average 


182.26 198 J 7 



10 



What is claimed is: 

1. A method of treating and/or preventing migraine in a 
mammal, comprising administering to said mammal a thera- 
peutically effective amount of 2-n-propyl-4-hexyooic acid 
or a pharmaceutical^ compatible salt thereof, wherein the 
form of the 2-n-propyl-4-hexynoic acid is chosen from the 
racemate, a single enanliomer, or a non-racemic mixture of 
enantiomers. 

2. The method of claim 1, wherein the compound is 
(R)-2-propyl-4-hexynoic acid. 

3. The method of claim 1, wherein the compound is 
(S)-2-propyl-4-hcxynoic acid. 
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4. The method of claim 1, wherein the compound is a 
pharmaceutical^ compatible salt of 2-propyM-hexynoic 
acid. 

5. The method of claim 2, wherein the compound is a 
pharmaceutical^ compatible salt of (R)-2-propyl-4- 
hexynoic acid. 

6. The method of claim 3, wherein the compound is a 
pharmaceutical^ compatible salt of (S)-2-propyl-4- 
hexynoic acid. 

7. The method according to claim 1, wherein the 2-n- 
propyl-4-hexynoic acid is administered by at least one 
method selected from ihe groups consisting of parentally, 
orally, intravenously, intramuscularly, subcutancously and 
recta lly. 

8. The method according to claim 1, wherein the 2-n- 
propyl-4-hcxynoic acid is used to prevent migraine. 

9. The method according to claim 1, wherein the 2-n- 
propyl-4-hexynoic acid is administered at a dose of approxi- 
mately 1 to 60 mg/kg'day. 

10. The method according to claim 9, wherein the dose is 
at about 10-20 mg/kg/day. 

***** 



